The effect of hypoxia on term trophoblast: hormone synthesis and release.
Isolated trophoblast in culture remained viable when exposed to severe hypoxia (Po2 12-14 mmHg) for at least 72 h as indicated by trypan blue exclusion and the synthesis and secretion of metabolically labelled proteins. However, release of hCG, hPL, progesterone and estradiol was reduced to < 10 per cent when compared to trophoblast in normoxia (Po2 120-130 mmHg). hCG mRNA was also reduced demonstrating interruption of synthesis at transcription. Acute exposure to hypoxia (2 h) suppressed progesterone release but not hCG, whereas inhibitors of oxidative phosphorylation suppressed hCG release but not progesterone. hCG release increases progressively during culture in normoxia, peaking at 72 h. Exposure of trophoblast to hypoxia for 48 h after 24, 48 and 72 h in normoxia interrupted this progression but did not suppress hCG release. Progesterone release, in contrast, was reduced by hypoxia. Exogenous dibutyryl cAMP increased hCG and progesterone release by normoxic trophoblast but not by hypoxic cells. Trophoblast returned to normoxia after 24 h in hypoxia increased hCG and progesterone release, suggesting early recovery. Conservation of oxygen and ATP by reducing hormone synthesis may contribute to survival of trophoblast in hypoxia.